Cloning, nucleotide sequence, and expression of Achromobacter protease I gene.
Achromobacter protease I (API) is a lysine-specific serine protease which hydrolyzes specifically the lysyl peptide bond. A gene coding for API was cloned from Achromobacter lyticus M497-1. Nucleotide sequence of the cloned DNA fragment revealed that the gene coded for a single polypeptide chain of 653 amino acids. The N-terminal 205 amino acids, including signal peptide and the threonine/serine-rich C-terminal 180 amino acids are flanking the 268 amino acid-mature protein which was identified by protein sequencing. Escherichia coli carrying a plasmid containing the cloned API gene overproduced and secreted a protein of Mr 50,000 (API') into the periplasm. This protein exhibited a distinct endopeptidase activity specific for lysyl bonds as well. The N-terminal amino acid sequence of API' was the same as mature API, suggesting that the enzyme retained the C-terminal extended peptide chain. The present experiments indicate that API, an extracellular protease produced by gram-negative bacteria, is synthesized in vivo as a precursor protein bearing long extended peptide chains at both N and C termini.